Foundations in Data Communications and Netcentric Computing Tutorial 3 —2007S1

Data communications and Encoding

1. A signal has a bandwidth of 20 Hz. The highest frequency is 60 Hz. What is the lowest
frequency? The signals frequency content is analysed to a resolution of 5SHz. Every
component is found to have the same amplitude of A volts. Draw the spectrum of the signal.

2. A signal has a spectrum with frequencies between 1000 and 2000 Hz (bandwidth of 1000
Hz). A medium can pass frequencies from 3000 to 4000 Hz (a bandwidth of 1000 Hz). Can
this signal faithfully pass through this medium?

3. In a Communication Channel, it was found that the Signal-to-Noise Ratio is 27 dB. Assume
that the communication line has the bandwidth of 3 kHz, calculate the Channel Capacity for
this connection.

Also, find the number of levels required for the Channel Capacity.

4. Assume a data stream is made of the following bit sequence 000100 10 1 1 1. Encode this
stream, using the following encoding schemes.
a) Unipolar
b) NRZ-L
¢) NRZ-I
d) Manchester
e) Differential Manchester

Head Tutor : Ian Baker Page 1 of 1 $8501436(@student.rmit.edu.au



